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TITLE: Regulated Trafficking of the MSP/Eph Receptor during 

Oocyte Meiotic Maturation in C. elegans 

AUTHOR (S) : Cheng, Hua; Govindan, J. Amaranath; Greenstein, David 

CORPORATE SOURCE: Department of Genetics, Cell Biology and Development, 

University of Minnesota, Minneapolis, MN, 55455, USA 

SOURCE: Current Biology (2008), 18(10), 705-714 

CODEN: CUBLE2; ISSN: 0960-9822 

PUBLISHER: Cell Press 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB In C. elegans, a sperm-sensing mechanism regulates oocyte meiotic 

maturation and ovulation, tightly coordinating sperm availability and 
embryo production; sperm release the major sperm protein (MSP) signal to 
trigger meiotic resumption. Meiotic arrest depends on the parallel 
function of the oocyte VAB-1 MSP/Eph receptor and somatic G protein 
signaling. MSP promotes meiotic maturation by antagonizing Eph receptor 
signaling and counteracting inhibitory inputs from the gonadal sheath 
cells. Here, the authors present evidence suggesting that in the absence 
of the MSP ligand, the VAB-1 Eph receptor inhibits meiotic 



maturation while either in or in transit to the endocytic-recycling 
compartment. VAB-1::GFP localization to the RAB-ll-pos. 
endocytic-recycling compartment is independent of ephrins but is 
antagonized by MSP signaling. Two neg. regulators of oocyte meiotic 
maturation, DAB-1 /Disabled and RAN-1, interact with the VAB-1 receptor and 
are required for its accumulation in the endocytic-recycling compartment 
in the absence of MSP or sperm (hereafter referred to as MSP/sperm) . 
Inactivation of the endosomal recycling regulators rme-1 or rab-11.1 
causes a vab-l-dependent reduction in the meiotic-maturation rate in the 
presence of MSP/sperm. Further, the authors show that Gas signaling 
in the gonadal sheath cells, which is required for meiotic maturation in 
the presence of MSP/sperm, affects VAB-1: :GFP trafficking in oocytes. 
Regulated endocytic trafficking of the VAB-1 MSP/Eph receptor contributes 
to the control of oocyte meiotic maturation in C. elegans. Eph receptor 
trafficking in other systems may be influenced by the conserved proteins 
DAB-l/Disabled and RAN-1 and by crosstalk with G protein signaling in 
neighboring cells. 

REFERENCE COUNT: 49 THERE ARE 49 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Role of muscarinic 3 receptors in the immune, epithelial, 
and smooth muscle responses to enteric nematode 
infection . 

McLean, Leon P.; Zhao, Aiping; Sun, Rex; Stiltz, Jennifer 
A.; Riera, Diana C . ; Urban, Joseph F . ; Raufman, 
Jean-Pierre; Shea-Donohue, Terez 

Gastroenterology, (APR 2008) Vol. 134, No. 4, Suppl . 1, pp. 
A393. 

Meeting Info.: Digestive Disease Week Meeting/109th Annual 
Meeting of the American-Gastroenterological-Association . 
San Diego, CA, USA. May 17 -22, 2008. Amer Gastroenterol 
Assoc . 

CODEN: GASTAB. ISSN: 0016-5085. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 31 Jul 2008 
Last Updated on STN: 31 Jul 2008 
ting evidence to support an anti-inflammatory role for vagal 
release of acetylcholine acting at nicotinic receptors on immune cells 
such as macrophages. Recent studies also demonstrate expression of 
muscarinic receptors (MR) on T cells, macrophages and 

dendritic cells (Kawashima et al . , Life Sci, 2007) supporting a role for 
these receptors to the cholinergic-mediated anti-inflammatory pathway. 
M2R and M3R are expressed in the gut with M2R at a higher density; 
however, M3R mediate the direct effects of cholinergic agonists on smooth 
muscle and epithelial cells. There are new data indicating an immune 
regulation of MR activation (Akiho et al . , AJP, 2007) Aim: To determine 
the contribution of M3R to nematode infection-induced immune 
response and changes in gut function. Methods: WT and M3R deficient KO 
mice were infected with Nippostrongylus brasiliensis (Nb)and studied 10 
days later. Muscle-free sections of jejunum were placed microsnapwells to 
determine transepithelial electrical resistance (TEER) , an index of 
mucosal permeability. Segments of jejunum were suspended in organ baths 
and smooth muscle responses to acetylcholine (ACH, 10 nM-0.1 raM) and 
electrical field stimulation (EFS, 1-20HZ, 80V) were determined. 
Real-time PCR was used to measure mRNA expression of cytokines and MRs . 
Results: As reported previously, Nb infection significantly increased 
IL-13 and IL-4 expression, enhanced responses of smooth muscle to ACH and 



There 



EFS, and reduced epithelial resistance (data not shown) . Nb also 
significantly upregulated mRNA expression of M3R (1. +/- 0.1 vs 3.5 +/- 
3.3 fold), but did not alter expression of M2R or MIR. In M3RKO 
mice, Th2 cytokine expression was upregulated (Table) . Surprisingly, 
there was also and upregulation of IFN gamma, NOS-2 (table) , and IL-17A 
(20 fold), genes that are normally unaltered or suppressed during Nb 
infection. The infection induced drop in TEER and the hypercontractility 
to ACH was similar to that WT mice. In contrast, the infection induced 
hyper-responsiveness to nerve stimulation was absent in M3RKO mice. 
Conclusions: These data show infection-induced hypercontractility to ACH 
is maintained in M3RKO mice and this likely reflects compensation by M2R. 
M3R does not alter Nb-induced increase in permeability, but is 
important for the hypersensitivity to EFS. Of interest, M3R may also 
contribute to the modulation of the balance of Thl/Th2/Thl7 cytokines 
during infection. [GRAPHICS] 
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Vol. 294, No. 1, pp. C333-44. Electronic Publication: 
2007-10-17. 

Journal code: 100901225. ISSN: 0363-6143. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, N.I.H., EXTRAMURAL) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200802 

ENTRY DATE: Entered STN: 23 Jan 2008 

Last Updated on STN: 22 Feb 2008 
Entered Medline: 21 Feb 2008 

AB Defecation in the nematode worm Caenorhabditis elegans is a 

highly rhythmic behavior that is regulated by a Ca(2+) wave generated in 
the 20 epithelial cells of the intestine, in part through activation of 
the inositol 1 , 4 , 5-trisphosphate receptor. Execution of the defecation 
motor program (DMP) can be modified by external cues such as nutrient 
availability or mechanical stimulation. To address the likelihood that 
environmental regulation of the DMP requires integrating distinct cellular 
and organismal processes, we have developed a method for studying 
coordinate Ca(2+) oscillations and defecation behavior in intact, freely 
behaving animals. We tested this technique by examining how mutations in 
genes known to alter Ca(2+) handling [including egl- 
8/phospholipase C (PLC) -beta, kqt-3/KCNQl, 
sca-l/sarco (endo) plasmic reticulum Ca(2+) ATPase, and 

unc-43/Ca (2+) -CaMKII] contribute to shaping the Ca(2+) wave and asked how 
Ca(2+) wave dynamics in the mutant backgrounds altered execution of the 
DMP. Notably, we find that Ca(2+) waves in the absence of PLCbeta 
initiate ectopically, often traveling in reverse, and fail to trigger a 
complete DMP. These results suggest that the normal supremacy of the 
posterior intestinal cells is not obligatory for Ca(2+) wave occurrence 
but instead helps to coordinate the DMP. Furthermore, we present evidence 
suggesting that an underlying pacemaker appears to oscillate at a faster 



frequency than the defecation cycle and that arrhythmia may result from 
uncoupling the pacemaker from the DMP rather than from disrupting the 
pacemaker itself. We also show that chronic elevations in Ca(2+) have 
limited influence on the defecation period but instead alter the 
interval between successive steps of the DMP. Finally, our results 
demonstrate that it is possible to assess Ca(2+) dynamics and muscular 
contractions in a completely unrestrained model organism. 
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Intestinal Ca(2+) wave dynamics in freely moving C. elegans 
coordinate execution of a rhythmic motor program. 
Nehrke, K. (correspondence) 

Nephrology Division, Department of Medicine, University of 
Rochester Medical Center, Rochester, NY, United States. 
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Journal; Article 
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English 
English 
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Defecation in the nematode worm Caenorhabditis elegans is a 
highly rhythmic behavior that is regulated by a Ca(2+) wave generated in 
the 20 epithelial cells of the intestine, in part through activation of 
the inositol 1 , 4 , 5-trisphosphate receptor. Execution of the defecation 
motor program (DMP) can be modified by external cues such as nutrient 
availability or mechanical stimulation. To address the likelihood that 
environmental regulation of the DMP requires integrating distinct cellular 
and organismal processes, we have developed a method for studying 
coordinate Ca(2+) oscillations and defecation behavior in intact, freely 
behaving animals. We tested this technique by examining how mutations in 
genes known to alter Ca(2+) handling [including egl- 
8/phospholipase C (PLC) -(3, kqt-3/KCNQl, sca-l/sarco 
(endo)plasmic reticulum Ca(2+) ATPase, and unc-43/Ca (2+)-CaMKII] 
contribute to shaping the Ca(2+) wave and asked how Ca(2+) wave dynamics 
in the mutant backgrounds altered execution of the DMP. Notably, we find 
that Ca(2+) waves in the absence of PLCP initiate ectopically, often 
traveling in reverse, and fail to trigger a complete DMP. These results 
suggest that the normal supremacy of the posterior intestinal cells is not 
obligatory for Ca(2+) wave occurrence but instead helps to coordinate the 
DMP. Furthermore, we present evidence suggesting that an underlying 
pacemaker appears to oscillate at a faster frequency than the defecation 



cycle and that arrhythmia may result from uncoupling the pacemaker from 
the DMP rather than from disrupting the pacemaker itself. We also show 
that chronic elevations in Ca(2+) have limited influence on the defecation 
period but instead alter the interval between successive steps 
of the DMP. Finally, our results demonstrate that it is possible to 
assess Ca (2+) dynamics and muscular contractions in a completely 
unrestrained model organism. Copyright .COPYRGT. 2008 the American 
Physiological Society. 
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AB The present invention concerns methods for controlling insect infestation 
via RNAnucleotide interference (RNAi ) -mediated gene silencing, whereby the 
intact insect cell(s) are contacted with a double-stranded RNA (dsRNA) 
from outside the insect cell(s) and whereby the double-stranded RNA is 
taken up by the intact insect cell(s). The sequence of the dsRNA 
corresponds to part or whole of an essential insect gene and causes 
down-regulation of the insect target via RNAi. Essential genes were 



identified for Leptinotarsa decemlineata (Colorado potato beetle) , Phaedon 
cochleariae (mustard leaf beetle), Anthonomus grandis (cotton boll 
weevil), Myzus persicae (green peach aphid), Chilo suppressalis (rice 
striped stem borer) , Plutella xylostella (diamondback moth) , Epilachna 
varivetis (Mexican bean beetle) , Tribolium castaneum (red flour beetle) , 
Nilaparvata lugens (brown plant hopper), and Acheta domesticus (house 
cricket) . In addition, sequences orthologous to insect essential genes are 
provided for arachnida, nematode, and fungal species. The 
methods of the invention can find practical application in any area of 
technol. where it is desirable to inhibit viability, growth, 

development, or reproduction of the insect, or to decrease pathogenicity or 
infectivity of the insect. Suitable insect target genes and fragments 
thereof, dsRNA constructs, recombinant constructs, and compns. are 
disclosed . 
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AB The present invention concerns methods for controlling insect infestation 
via RNA interference (RNAi) -mediated gene silencing, whereby the intact 
insect cell(s) are contacted with a double-stranded RNA (dsRNA) from 
outside the insect cell(s) and whereby the double-stranded RNA is taken up 



by the intact insect cell(s). The sequence of the dsRNA corresponds to 
part or whole of an essential insect gene and causes down-regulation of 
the insect target via RNAi . Essential genes were identified for 
Leptinotarsa decemlineata (Colorado potato beetle) , Phaedon cochleariae 
(mustard leaf beetle), Anthonomus grandis (cotton boll weevil), Myzus 
persicae (green peach aphid) , Chilo suppressalis (rice striped stem 
borer), Plutella xylostella (diamondback moth), Epilachna varivetis 
(Mexican bean beetle) , Tribolium castaneum (red flour beetle) , Nilaparvata 
lugens (brown plant hopper), and Acheta domesticus (house cricket). In 
addition, sequences orthologous to insect essential genes are provided for 
arachnida, nematode, and fungal species. The methods of the 
invention can find practical application in any area of technol. where it 
is desirable to inhibit viability, growth, development, or 

reproduction of the insect, or to decrease pathogenicity or infectivity of the 
insect. Suitable insect target genes and fragments thereof, dsRNA 
constructs, recombinant constructs, and compns. are disclosed. 
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The present invention concerns methods for controlling insect infestation 
via RNA interference (RNAi ) -mediated gene silencing, whereby the intact 



insect cell(s) are contacted with a double-stranded RNA (dsRNA) from 
outside the insect cell(s) and whereby the double-stranded RNA is taken up 
by the intact insect cell(s). The sequence of the dsRNA corresponds to 
part or whole of an essential insect gene and causes down-regulation of 
the insect target via RNAi . Essential genes were identified for 
Leptinotarsa decemlineata (Colorado potato beetle) , Phaedon cochleariae 
(mustard leaf beetle), Anthonomus grandis (cotton boll weevil), Myzus 
persicae (green peach aphid) , Chilo suppressalis (rice striped stem 
borer), Plutella xylostella (diamondback moth), Epilachna varivetis 
(Mexican bean beetle) , Tribolium castaneum (red flour beetle) , Nilaparvata 
lugens (brown plant hopper), and Acheta domesticus (house cricket). In 
addition, sequences orthologous to insect essential genes are provided for 
arachnida, nematode, and fungal species. The methods of the 
invention can find practical application in any area of technol. where it 
is desirable to inhibit viability, growth, development, or 

reproduction of the insect, or to decrease pathogenicity or infectivity of the 
insect. Suitable insect target genes and fragments thereof, dsRNA 
constructs, recombinant constructs, and compns. are disclosed. 
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TITLE: An activating mutation in sos-1 identifies its Dbl 

domain as a critical inhibitor of the epidermal growth 
factor receptor pathway during Caenorhabditis elegans 
Vulval development 

AUTHOR (S) : Modzelewska, Katarzyna; Elgort, Marc G . ; Huang, 

Jingyu; Jongeward, Gregg; Lauritzen, Amara; Yoon, 
Charles H.; Sternberg, Paul W.; Moghal, Nadeem 

CORPORATE SOURCE: Department of Oncological Sciences, Huntsman Cancer 

Institute, University of Utah, Salt Lake City, UT, 
84112-5550, USA 

SOURCE: Molecular and Cellular Biology (2007), 27(10), 

3695-3707 

CODEN: MCEBD4; ISSN: 0270-7306 
PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Proper regulation of receptor tyrosine kinase (RTK) -Ras-mitogen-activated 

protein kinase (MAPK) signaling pathways is critical for normal development 
and the prevention of cancer. SOS is a dual-function guanine nucleotide 
exchange factor (GEF) that catalyzes exchange on Ras and Rac . Although 
the physiol. role of SOS and its CDC25 domain in RTK-mediated Ras 
activation is well established, the in the vivo function of its Dbl Rac 
GEF domain is less clear. The authors have identified a novel 
gain-of-f unction missense mutation in the Dbl domain of Caenorhabditis 
elegans SOS-1 that promotes epidermal growth factor receptor (EGFR) 
signaling in vivo. The authors' data indicate that a major developmental 
function of the Dbl domain is to inhibit EGF-dependent MAPK 

activation. The amount of inhibition conferred by the Dbl domain is equal 
to that of established trans-acting inhibitors of the EGFR pathway, 
including c-Cbl and RasGAP, and more than that of MAPK phosphatase. In 
conjunction with mol. modeling, the authors' data suggest that the C. 
elegans mutation, as well as an equivalent mutation in human SOS1, activates 
the MAPK pathway by disrupting an autoinhibitory function of the Dbl 
domain on Ras activation. The authors' work suggests that functionally 
similar point mutations in humans could directly contribute to disease. 
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AUTHOR(S): Verbrugghe, Koen J. C . ; White, John G. 

CORPORATE SOURCE: Laboratory of Genetics, University of Wisconsin - 

Madison, Madison, WI, 53706, USA 

SOURCE: Journal of Cell Science (2007), 120(10), 1772-1778 

CODEN: JNCSAI; ISSN: 0021-9533 

PUBLISHER: Company of Biologists Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Evidence from various systems suggests that either asters or the midzone 
of the mitotic spindle are the predominant determinants of cleavage plane 
position. Disrupting spindle midzone formation in the one-cell 
Caenorhabditis elegans embryo, such as by using mutants of the 
centralspindlin component ZEN-4, prevents completion of cytokinesis but 
does not inhibit furrowing. However, furrowing is inhibited by 
the simultaneous depletion of ZEN-4 with either PAR-2 or Ga, which 
are required for asym. divisions. Through studies of other genes required 
for the presence of an intact spindle midzone containing microtubule bundles, 
the authors found that furrowing failed in the absence of PAR-2 or 
Ga only when centralspindlin was absent from the furrow. The 
authors also found spindle length or microtubule distribution did not 
correlate with furrow initiation. The authors propose that 
centralspindlin acts redundantly with Ga to regulate furrow 
initiation . 
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AB Dopamine has been implicated in the modulation of diverse forms of 

behavioral plasticity, including appetitive learning and addiction. An 
important challenge is to understand how dopamine's effects at the 
cellular level alter the properties of neural circuits to modify 
behavior. In the nematode C. elegans, dopamine modulates 
habituation of an escape reflex triggered by body touch. In the absence 
of food, animals habituate more rapidly than in the presence of food; this 
contextual information about food availability is provided by dopaminergic 
mechanosensory neurons that sense the presence of bacteria. The authors 
find that dopamine alters habituation kinetics by selectively 
modulating the touch responses of the anterior-body mechanoreceptors ; this 
modulation involves a Dl-like dopamine receptor, a Gq/PLC-p signaling 
pathway, and calcium release within the touch neurons. Interestingly, the 
body touch mechanoreceptors can themselves excite the dopamine neurons, 
forming a pos. feedback loop capable of integrating context and experience 
to modulate mechanosensory attention. 
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English 
English 

Entered STN: 17 Jul 2007 
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Inhaled anesthetics have been used for more than a century, and they are 
currently administered to millions of patients each year. Although well 
understood in an empirical sense, their basic molecular mechanisms of 
action are still unknown. During the past two decades, a large amount of 
evidence has been presented that is most consistent with the hypothesis 
that inhaled anesthetics act at multiple sites. For example, genetic 
mutations exist that distinguish between different inhaled anesthetics, 
i.e. the mutations alter sensitivity to some anesthetics 

differently than others. Since it is probable that multiple mechanisms 
contribute to inhaled anesthetic action, a genetic approach is a powerful 
method for sorting out which molecules are involved in specific anesthetic 
effects. This review describes recent pharmacogenetic studies performed 
using model organisms, including yeast, nematodes, fruit flies, 
and mice. At first glance, the results of these studies are notable for 
their lack of a common putative molecular target. In fact, the results 
suggest that anesthetics interact with a seemingly broad range of cellular 
components including ion channels, membrane receptors, lipid rafts, and 
the mitochondrial electron transport chain. However, a unifying theme is 
beginning to emerge, one that implicates the presynaptic neuron as a 
common functional target for inhaled anesthetics. Intriguing similarities 
among the results suggest that many of the findings obtained in model 
organisms can be generalized across disparate phyla, and that the findings 
will be applicable in humans. By continuing to exploit the power of 
genetics, such studies are likely to unravel the great mystery of how 



inhaled anesthetics produce their effects. .COPYRGT. 2007 Bentham Science 
Publishers Ltd. 
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Entered STN: 15 Mar 2007 
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Interleukin 4 receptor a (IL-4Ra) is essential for effective 
clearance of gastrointestinal nematode infections. Smooth 
muscle cells are considered to play a role in the type 2 immune 
response-driven expulsion of gastrointestinal nematodes. 

Previous studies have shown in vitro that signal transducer and activator 
of transcription 6 signaling in response to parasitic nematode 
infection significantly increases smooth muscle cell contractility. 
Inhibition of the IL-4Ra pathway inhibits this response. 
How this response manifests itself in vivo is unknown. In this study, 
smooth muscle cell IL-4Ra-def icient mice 

(SM-MHC (Cre) IL-4Ra(-/lox) ) were generated and characterized to 
uncover any role for IL-4/IL-13 in this non-immune cell type in response 
to Nippostrongylus brasiliensis infection. IL-4Ra was absent from 
a-actin-positive smooth muscle cells, while other cell types showed 
normal IL-4Ra expression, thus demonstrating efficient 
cell-type-specific deletion of the IL-4Ra gene. N. 

brasiliensis-inf ected SM-MHC (Cre) IL-4Ra (-/lox) mice showed delayed 
ability to resolve infection with significantly prolonged fecal egg 
recovery and delayed worm expulsion. The delayed expulsion was related to 
a delayed intestinal goblet cell hyperplasia, reduced T helper 2 cytokine 
production in the mesenteric lymph node, and reduced M3 muscarinic 
receptor expression during infection. Together, these results 
demonstrate that in vivo IL-4Ra-responsive smooth muscle cells are 
beneficial for N. brasiliensis expulsion by coordinating T helper 2 
cytokine responses, goblet hyperplasia, and acetylcholine responsiveness, 
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which drive smooth muscle cell contractions. .COPYRGT. 2007 Horsnell et 
al. 
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A role for Rab5 in structuring the endoplasmic 
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English 

AB The endoplasmic reticulum (ER) is a contiguous network of interconnected 
membrane sheets and tubules. The ER is differentiated into distinct 
domains, including the peripheral ER and nuclear envelope. Inhibition of 
two ER proteins, Rtn4a and DPl/NogoA, was previously shown to 
inhibit the formation of ER tubules in vitro. The authors show 
that the formation of ER tubules in vitro also requires a Rab family 
GTPase. Characterization of the 29 Caenorhabditis elegans Rab GTPases 
reveals that depletion of RAB-5 phenocopies the defects in peripheral ER 
structure that result from depletion of RET-1 and YOP-1, the C. elegans 
homologs of Rtn4a and DPl/NogoA. Perturbation of endocytosis by other 
means did not affect ER structure; the role of RAB-5 in ER morphol. is 
thus independent of its well-studied requirement for endocytosis. RAB-5 
and YOP-l/RET-1 also control the kinetics of nuclear envelope disassembly, 
which suggests an important role for the morphol. of the peripheral ER in 
this process. 
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receptor alpha (IL-4Ralpha) is essential for effective 
gastrointestinal nematode infections. Smooth 



muscle cells are considered to play a role in the type 2 immune 
response-driven expulsion of gastrointestinal nematodes. 

Previous studies have shown in vitro that signal transducer and activator 
of transcription 6 signaling in response to parasitic nematode 
infection significantly increases smooth muscle cell contractility. 
Inhibition of the IL-4Ralpha pathway inhibits this response. 
How this response manifests itself in vivo is unknown. In this study, 
smooth muscle cell IL-4Ralpha-def icient mice 

(SM-MHC (Cre) IL-4Ralpha (-/lox) ) were generated and characterized to uncover 
any role for IL-4/IL-13 in this non-immune cell type in response to 
Nippostrongylus brasiliensis infection. IL-4Ralpha was absent from 
alpha-actin-positive smooth muscle cells, while other cell types showed 
normal IL-4Ralpha expression, thus demonstrating efficient 
cell-type-specific deletion of the IL-4Ralpha gene. N. 

brasiliensis-inf ected SM-MHC (Cre) IL-4Ralpha (-/lox) mice showed delayed 
ability to resolve infection with significantly prolonged fecal egg 
recovery and delayed worm expulsion. The delayed expulsion was related to 
a delayed intestinal goblet cell hyperplasia, reduced T helper 2 cytokine 
production in the mesenteric lymph node, and reduced M3 muscarinic 
receptor expression during infection. Together, these results 
demonstrate that in vivo IL-4Ralpha-responsive smooth muscle cells are 
beneficial for N. brasiliensis expulsion by coordinating T helper 2 
cytokine responses, goblet hyperplasia, and acetylcholine responsiveness, 
which drive smooth muscle cell contractions. 
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We report here on a chemical genetic screen designed to address the 
mechanism of action of a small molecule. Small molecules that were active 
in models of urinary incontinence were tested on the nematode 



Caenorhabditis elegans, and the resulting phenotypes were used as readouts 
in a genetic screen to identify possible molecular targets. The mutations 
giving resistance to compound were found to affect members of the RGS 
protein/G-protein complex. Studies in mammalian systems confirmed that 
the small molecules inhibit muscarinic G-protein coupled 
receptor (GPCR) signaling involving G-aq (G-protein alpha subunit) . 
Our studies suggest that the small molecules act at the level of the 
RGS/G-aq signaling complex, and define new mutations in both RGS and 
G-aq, including a unique hypo-adapation allele of G-aq. These 
findings suggest that therapeutics targeted to downstream components of 
GPCR signaling may be effective for treatment of diseases involving 
inappropriate receptor activation. .COPYRGT. 2006 Fitzgerald et al . 
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The mau-8(qm57) mutation inhibits the function of GPB-2, a 
heterotrimeric G protein p subunit, and profoundly affects behavior 
through the Gaq/Gao signaling network in C. elegans. mau-8 
encodes a nematode Phosducin-like Protein (PhLP) , and the qm57 
mutation leads to the loss of a predicted phosphorylation site in the 
C-terminal domain of PhLP that binds the GPy surface implicated 
in membrane interactions. In developing embryos, MAU-8/PhLP localizes to 
the cortical region, concentrates at the centrosomes of mitotic cells and 
remains associated with the germline blastomere. In adult animals, 
MAU-8/PhLP is ubiquitously expressed in somatic tissues and germline 
cells. MAU-8/PhLP interacts with the PAR-5/14.3.3 protein and with the 
GP subunit GPB-1. In mau-8 mutants, the disruption of MAU-8/PhLP 
stabilizes the association of GPB-1 with the microtubules of centrosomes. 
Our results indicate that MAU-8/PhLP modulates G protein signaling, 
stability and subcellular location to regulate various physiological 
functions, and they suggest that MAU-8 might not be limited to the 
Gaq/Gao network. .COPYRGT. 2006 Elsevier Inc. All rights 
reserved . 
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TYRA-2 (F01E11.5): A Caenorhabditis elegans tyramine 
receptor expressed in the MC and NSM pharyngeal 
neurons 

Rex, Elizabeth; Hapiak, Vera; Hobson, Robert; Smith, 
Katherine; Xiao, Hong; Komuniecki, Richard 
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Department of Biological Sciences, University of 
Toledo, Toledo, OH, USA 

Journal of Neurochemistry (2005), 94(1), 181-191 
CODEN: JONRA9; ISSN: 0022-3042 
Blackwell Publishing Ltd. 
Journal 
English 

C. elegans tyramine receptor, SER-2, was identified that is 
the tyramine ( TA) -dependent regulation of these processes. In 
study, we have identified a 2nd C. elegans gene, tyra-2 
(F01E11.5) that encodes a tyramine receptor. This is the 1st 
identification of multiple tyramine receptor genes in any invertebrate. 
Membranes from COS-7 cells expressing TYRA-2 bind [3H] tyramine with high 
affinity with a Kd of 20 nM. Other physiol. relevant biogenic amines, 
such as octopamine and dopamine, inhibit [3H] tyramine binding 
with much lower affinity (Kis of 1.55 and 1.78 (iM, resp.), supporting 
the identification of TYRA-2 as a tyramine receptor. Indeed, tyramine 
also dramatically increases GTPyS binding to membranes from cells 
expressing TYRA-2 (EC50 of 50 nM) and the TA-dependent GTPyS binding 
is PTX-sensitive suggesting that TYRA-2 may couple to Gai/o. Based 
on fluorescence from tyra: :gfp fusion constructs, TYRA-2 expression 
appears to be exclusively neuronal in the MC and NSM pharyngeal neurons, 
the AS family of amphid neurons and neurons in the nerve ring, body, and 
tail. Taken together, these results suggest that TYRA-2 encodes a 2nd 
Gai/o-coupled tyramine receptor and suggests that TA-dependent 
neuromodulation may be mediated by multiple receptors and more complex 
than previously appreciated. 
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Brief application of AF2 produces long lasting potentiation 
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Resistance of parasitic nematodes to the cholinergic 
anthelmintic levamisole is associated with a reduction 
of time that acetylcholine receptor ion-channels are 
decreasing the response of nematode parasites to the dn 
we examine electrophysiological and contractile responses to acetylcholine 
and the cholinergic agonist, levamisole, in Ascaris suum muscle looking 
for a pharmacological approach that may be developed to increase the 
response to cholinergic agonists. We found that short application of the 
FMRFamide, AF2, produced modulation (long lasting potentiation) of the 



the proportion 
the open state 



peak membrane potential response to acetylcholine but not to levamisole. 
Since levamisole preferentially activates L-type acetylcholine receptors, 
we also tested the effect of nicotine (selective activator of N-type 
acetylcholine receptors) and bephenium (selective activator of B-type 
acetylcholine receptors) and found again no effect of AF2 on peak membrane 
potential responses. We then tested atropine on the AF2 potentiation of 
acetylcholine and found it to inhibit the peak potentiation 
suggesting that AF2 receptors interact with muscarinic 
receptors to produce the potentiation of acetylcholine. We saw 
similar atropine sensitive potentiation of acetylcholine responses in our 
muscle contraction experiments. The potentiation of the acetylcholine 
responses shows that nematode acetylcholine receptors are 

capable of a level of plasticity. A model involving calcium release from 
the sarcoplasmic reticulum, CaM Kinase, calcineurin, muscarinic 
receptors and AF2 receptors is proposed to explain our 

observations. These observations are important because they point to a 
pharmacological approach that may be developed to counter resistance to 
cholinergic anthelmintics. 
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DOCUMENT TYPE: Journal 
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AB C. elegans egg-laying behavior is inhibited by neurotransmitter signaling 
through the neural G-protein Gao and serves as a model for analyzing 
Gao signaling. Mutations that alter egg-laying frequency 

have identified genes encoding a number of signaling proteins that act with 
Gao, but the receptors that activate Gao remain mostly 
uncharacterized . To further analyze Gao signaling, we cloned the 
egl-47 gene, which was identified by 2 dominant mutations that severely 
inhibit egg laying. Egl-47 encodes 2 orphan G-protein-coupled 
receptor isoforms, which share all 7 transmembrane domains but have 
different extracellular N termini. Both dominant mutations change the 
same alanine to valine in the 6th transmembrane domain, resulting in 
constitutively activated receptors. Deletion of the egl-47 gene caused no 
detectable egg-laying defects, suggesting that EGL-47 functions 
redundantly, or it inhibits egg laying under specific 

circumstances as yet unidentified. Using promoter :: green fluorescent 
protein transgenes, we found that EGL-47 is expressed in a number of neurons, 
including the hermaphrodite-specific neurons (HSNs) that innervate the 
egg-laying muscles to stimulate contraction. Transgenic expression of 
constitutively active EGL-47 or constitutively active Gao 
specifically in the HSNs was sufficient to inhibit egg-laying 
behavior. Our results suggest that EGL-47 regulates egg laying by 
activating Gao in the HSN motor neurons to inhibit their 
activity. Because several neurotransmitters act through Gao to 
inhibit HSN function, it appears that loss of any 1 receptor, such 
as EGL-47, causes only mild defects. Gao apparently integrates 
signaling from multiple receptors in the HSNs, including EGL-47, to set 
the frequency of egg-laying behavior. 
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AB The developmentally arrested hookworm infective larva resumes development 
only after encountering specific host-mediated cues during invasion. 
These cues activate a signaling pathway that culminates in the resumption 
of development. In Ancylostoma caninum, activation is characterized by 
the resumption of feeding and the release of excretory/secretory products 
required for infection. The dauer stage of the free-living 
nematode Caenorhabditis elegans is a developmentally arrested 
stage analogous to the hookworm infective larva. Dauer larvae exit 
developmental arrest in response to environmental cues that indicate 
favorable conditions for reproduction and growth. Because of the similarity 
between dauer recovery and activation, exit from dauer provides a model 
for hookworm larval activation. An insulin-signaling pathway has been 
implicated in controlling exit from developmental arrest in both C. 
elegans dauers and A. caninum larvae. To further investigate the role of 
insulin signaling in hookworm larval activation, the 

phosphatidylinositol-3-OH kinase inhibitor LY294002 was tested for its 
effect on in vitro activation using the resumption of feeding as a marker 
for activation. LY294002 prevented feeding in A. caninum infective larvae 
stimulated with host serum filtrate and a glutathione-analog, the 
muscarinic agonist arecoline, or the cell permeable cGMP-analog 
8-bromo-cGMP . Similar results were seen with the congeneric hookworm 
Ancylostoma ceylanicum. These data suggest that an insulin-signaling 
pathway mediates activation in hookworm larvae, as in C. elegans, and that 
the phosphatidylinositol-3-OH kinase inhibitor acts downstream of the cGMP 
and muscarinic signaling steps in the pathway. In A. caninum, LY294002 
had no effect on the release of excretory/secretory products associated with 
activation, suggesting that the secretory pathway diverges from the 
activation pathway upstream of the phosphatidylinositol-3-OH kinase step. 
These results provide addnl. support for the insulin-signaling pathway as 
the primarily pathway for activation to parasitism in hookworm larvae. 
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AB Both plants and animals respond to infection by synthesizing compds . that 
directly inhibit or kill invading pathogens. We report here the 
identification of inf ection-inducible antimicrobial peptides in 
Caenorhabditis elegans. Expression of two of these peptides, NLP-29 and 
NLP-31, was differentially regulated by fungal and bacterial infection and 
was controlled in part by tir-1, which encodes an ortholog of SARM, a 
Toll-interleukin 1 receptor (TIR) domain protein. Inactivation of tir-1 
by RNA interference caused increased susceptibility to infection. We 
identify protein partners for TIR-1 and show that the small GTPase Rabl 
and the f subunit of ATP synthase participate specifically in the control 
of antimicrobial peptide gene expression. As the activity of tir-1 was 
independent of the single nematode Toll-like receptor, TIR-1 may 
represent a component of a previously uncharacter ized, but conserved, 
innate immune signaling pathway. 
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AB Egg-laying behavior in C. elegans is activated by signaling through the 
G-protein Gaq and inhibited by signaling through a 2nd G-protein, 
Gao. Activation of egg laying depends on the serotonergic 
hermaphrodite-specific neurons (HSNs), but the neurotransmitter ( s ) and 
cell(s) that signal to inhibit egg laying are not known. 

Mutants for G-protein signaling genes have well characterized defects in 
egg laying. Here we present an anal, of mutants for other genes reported 
to lack inhibition of egg laying. Of the 9 strongest, 6 have morphol. 
defects in the ventral-type C (VC) neurons, which synapse onto both the 
HSNs and the egg-laying muscles and are thus the 3rd cell type comprising 
the egg-laying system. Laser-ablating VC neurons could also disrupt the 
inhibition of egg laying. The remaining 3 mutants (unc-4, cha-1, and 
unc-17) are defective for synthesis or packaging of acetylcholine in the 
VCs. The egg-laying defects of unc-4, cha-1, and unc-17 were rescued by 
VC-specific expression of the corresponding cDNAs . In addition, increasing 
synaptic acetylcholine by reducing acetylcholinesterase activity, with 
either mutations or the inhibitor aldicarb, decreased egg laying. 
Finally, we found that a knock-out for the HSN-expressed receptor 
G-protein-coupled acetylcholine receptor 2 (GAR-2) shows a partial defect 
in the inhibition of egg laying and fails to respond to aldicarb. Our 
results show that acetylcholine released from the VC neurons 
inhibits egg-laying behavior. This inhibition may be caused, in 
part, by acetylcholine signaling onto the HSN presynaptic terminals, via 



GAR-2, to inhibit neurotransmitter release. 
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From nematodes to humans, animals employ neuromodulators like 
serotonin to regulate behavioral patterns and states. In the 
nematode C. elegans, serotonin has been shown to act in a 
modulatory fashion to increase the rate and alter the temporal 
pattern of egg laying. Though many candidate effectors and regulators of 
serotonin have been identified in genetic studies, their effects on 
specific neurons and muscles in the egg-laying circuitry have been 
difficult to determine. Using the genetically encoded Ca(2+) indicator 
cameleon, we found that serotonin acts directly on the vulval muscles to 
increase the frequency of Ca(2+) transients. In contrast, we found that 
the spontaneous activity of the egg-laying motorneurons was silenced by 
serotonin. Mutations in G protein alpha subunit genes altered the 
responses of both vulval muscles and egg-laying neurons to serotonin; 
specifically, mutations in the G(q) alpha homolog egl-30 

blocked serotonin stimulation of vulval muscle Ca(2+) transients, while 
mutations in the G(o) alpha homolog goa-1 prevented the silencing of 
motorneuron activity by serotonin. These data indicate that serotonin 
stimulates egg laying by directly modulating the functional state of the 
vulval muscles. In addition, serotonin inhibits the activity of 
the motorneurons that release it, providing a feedback regulatory effect 
that may contribute to serotonin adaptation. 
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Wnts control the specification of cell fate, cell adhesion, migration, 
polarity, and proliferation. Their roles in development have been probed 
in fruit flies, nematodes, zebrafish, frogs, and mice. Some 
Wnts inhibit the degradation of beta-catenin, which can regulate 
transcription of specific genes. Other Wnts exert their influences in 
other ways, such as increasing intracellular concentrations of Ca2+ and 
decreasing intracellular concentrations of cyclic guanosine monophosphate 
(cGMP) . Heterotrimeric guanine nucleotide- 
binding proteins (G proteins) and RGS proteins have been 
implicated in Wnt signaling. Wnt regulation of intracellular Ca2+ and 
cGMP levels requires the G protein transducin and a cGMP-specif ic 
phosphodiesterase, which are major elements in signaling of the visual 
pathway . 
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TGFbet a- INDUCED CHANGES IN MUSCARINIC 
RECEPTOR AFFINITY AND IN THE CONTRACTILITY OF 
INTESTINAL SMOOTH MUSCLE CELLS. . 

Akiho, Hirotada Jr. [Reprint Author]; Deng., Yikang; 
Collins, Stephen M. ; City, Iizuka 
Fukuoka, Japan 
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(2003) Vol. 2003, pp. Abstract No. M1290. e-file. 
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Entered STN: 10 Dec 2003 
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BACKGROUND: Intestinal inflammation is accompanied by changes in smooth 
muscle contractility. In the murine model of intestinal inflammation due 
nematode infection, we observed an increase in the contractile 
response of muscle to the muscarinic agonist carbachol. This is due in 
part to the Th2 cytokines IL-4 and IL-13 which influence the 
muscarinic receptor. TGFb is also increased in the 

muscle layer in this model but its role in the model is unknown. AIM: In 
this study, we investigate the ability of TGFb to alter 
contractility of intestinal muscle. We investigate whether the TGFb 
receptor is present on muscle, and whether TGFb alters 
muscarinic receptor affinity and the contractility of 
murine intestinal smooth muscle cells. METHODS: Muscle cells were 
isolated by collagenase digestion from londitudinal muscle myenteric 
plexus (LMMP) that had been preincubated overnight with or without lOng/ml 
of TGFb. TGFb and TGFb typell receptor mRNA expression, muscle 
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contractility, and muscarinic receptor characteristics 

by agonist displacement of (N-methyl-3H) scopolamine ((3H)NMS) binding 
were examined. RESULTS: TGFb (543bp)mRNA expression was significantly 
increased in muscle from infected-mice compared to the control (p<0.05) 
and two distinct forms of mouse TGFb typell receptor (526bp, 601bp) were 
expressed. Specific binding of (3H)-NMS was concentration dependent over 
a range of 0.1-10nM (3H)-NMS. Scatchard analysis revealed a dissociation 
constant (KD) for scopolamine of 2.6nM and a Bmax value of 2.4 ' 104 
sites/cell. Preincubation of LMMP with TGFb increased the Bmax to 5.0 ' 
104 sites/cell, (p<0.01) and enhanced carbachol-induced muscle 
contractility (p<0.01). Two agonist binding sites were identified in 
displacement experiments using carbachol; a low affinity site (KL) with an 
inhibitory constant (Ki) of 0 . 2mM and a high affinity site (KH) with a Ki 
of 4.1nM. Preincubation of LMMP with TGFb decreased the KH to 2.2pM. 
CONCLUSION: These results demonstrate that TGFb alters 
contractility of intestinal smooth muscle by increasing muscarinic 
receptor, and is a putative mediator of the hypercontractility 
observed during intestinal inflammation. Supported by Canadian Institute 
for Health Research. . 
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Latrophilin activation by the novel anthelmintic emodepside 
stimulates vesicle release through a Galphaq, phospholipase 
- Cbeta, unc - 13 pathway. 
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The role of latrophilin receptors in the regulati 
release is unclear. Emodepside is a novel antheli 
site in nematodes appears to be a latrophilin-lik 
Using the rhodamine dye FM4-64, which labels acti' 
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of neurotransmitter 
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synapses, emodepside 



shown to stimulate vesicle release in C. elegans. We have used 
emodepside on the model organism Caenorhabditis elegans to provide a 
unique opportunity to define the signaling pathway of latrophilin-like 
receptors in C. elegans. In C. elegans two latrophilin-like genes have 
been identified; lat-1 (B0457.1) and lat-2 (B0286.2). We have shown that 
emodepside inhibits the activity of the pharyngeal muscle (IC50 
4.1nM 95% confidence limits 0.79 to 21nM, n>3) and have used this as a 
bioassay to delineate the mechanism of action of this drug. RNAi to lat-1 
resulted in 39 fold decreased sensitivity to emodepside (IC50=70nM, 95% 
confidence limits 22to219nM, n>3) indicating the mechanism of action for 
this anthelmintic primarily involves lat-1. Resistance in C. elegans 
lacking proteins required for vesicle fusion, namely UNC-13 (206 fold less 
sensitive, IC50= 360nM, 95% confidence limits 68 to 1905nM, n>4), and 
synaptobrevin (29 fold less sensitive, IC50= 123nM, 95% confidence limits 
33 to 460nM n>3), suggests the action of emodepside is pre-synaptic . We 



investigated the signaling pathway through which emodepside may stimulate 
vesicle release, egl-30 (Galphaq) and egl- 

8 (Phospholipase-Cbeta) loss-of-f unction mutations both resulted 
in decreased sensitivity to emodepside, whereas egl-30 

gain-of-f unction mutations resulted in hypersensitivity to emodepside. 
Taken together we propose that latrophilin receptor stimulation in C. 
elegans acts through Galphaq, PLC-beta, UNC-13 pathway to stimulate 
vesicle release. 
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Volatile anesthetics (VAs) disrupt nervous system function by an 
ill-defined mechanism with no known specific antagonists. During the 
course of characterizing the response of the nematode C. elegans 
to VAs, we discovered that a C. elegans pheromone antagonizes the VA 
halothane. Acute exposure to pheromone rendered wild-type C. elegans 
resistant to clinical concentrations of halothane, increasing the EC (50) 
from 0.43 ± 0.03 to 0.90 ± 0.02. C. elegans mutants that disrupt 
the function of sensory neurons required for the action of the previously 
characterized dauer pheromone blocked pheromone-induced resistance (Pir) 
to halothane. Pheromone preparations from loss-of-f unction mutants of 
daf-22, a gene required for dauer pheromone production, lacked the 
halothane-resistance activity, suggesting that dauer and Pir pheromone are 
identical. However, the pathways for pheromone ' s effects on dauer 
formation and VA action were not identical. Not all mutations that 
alter dauer formation affected the Pir phenotype. Further, 

mutations in genes not known to be involved in dauer formation completely 
blocked Pir, including those altering signaling through the G proteins 
Goa and Gqa. A model in which sensory neurons transduce the 
pheromone activity through antagonistic Go and Gq pathways, modulating VA 
action against neurotransmitter release machinery, is proposed. 
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AB During Caenorhabditis elegans vulval development, a signal from the anchor 
cell stimulates the RTK/RAS/MAPK (receptor tyrosine 

kinase/RAS/mitogen-activated protein kinase) signaling pathway in the 
closest vulval precursor cell P6.p to induce the primary fate. A lateral 
signal from P6.p then activates the Notch signaling pathway in the 
neighboring cells P5.p and P7.p to prevent them from adopting the primary 
fate and to specify the secondary fate. The MAP kinase phosphatase LIP-1 
mediates this lateral inhibition of the primary fate. LIN-12/NOTCH 
up-regulates lip-1 transcription in PS.p and P7.p where LIP-1 inactivates 
the MAP kinase to inhibit primary fate specification. LIP-1 
thus links the 2 signaling pathways to generate a pattern. 
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AB G(3 proteins have traditionally been thought to complex with Gy 

proteins to function as subunits of G protein heterotr imer s . The 

divergent G|35 protein, however, can bind either Gy proteins or 

regulator of G protein signaling (RGS) proteins that contain a G 

y-like (GGL) domain. RGS proteins inhibit G protein 

signaling by acting as Ga GTPase activators. While GP5 appears 

to bind RGS proteins in vivo, its association with Gy proteins in vivo 

has not been clearly demonstrated. It is unclear how GP5 might 

influence RGS activity. In C. elegans there are exactly 2 GGL-containing RGS 

proteins, EGL-10 and EAT-16, and they inhibit Gao and 

Gaq signaling, resp. We knocked out the gene encoding the C. 

elegans GP5 ortholog, GPB-2, to determine its physiol. roles in G protein 

signaling. The gpb-2 mutation reduces the functions of EGL-10 and EAT-16 

to levels comparable to those found in egl-10 and eat-16 null mutants. 

Gpb-2 knockout animals are viable, and exhibit no obvious defects beyond 

those that can be attributed to a reduction of EGL-10 or EAT-16 function. 

GPB-2 protein is nearly absent in eat-16; egl-10 double mutants, and 

EGL-10 protein is severely diminished in gpb-2 mutants. Thus, GP5 

functions in vivo complexed with GGL-containing RGS proteins. In the absence 

of GP5, these RGS proteins have little or no function. The formation 

of RGS-GP5 complexes is required for the expression or stability of 

both the RGS and GP5 proteins. Appropriate RGS-GP5 complexes 

regulate both Gao and Gaq proteins in vivo. 
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AB An evolutionarily conserved signal transduction pathway that utilizes a 
receptor tyrosine kinase and a Ras protein mediates the induction of 
vulval cell fates in the nematode C. elegans. The authors 
sought new genes that function in this pathway by screening for 
suppressors of the Multivulva phenotype caused by a mutation that 
activates the let-60 ras gene. Seven such suppressor mutations defined a 
new gene involved in vulval induction. The authors named this gene mek-2, 
because its predicted protein product is most similar to MEK, a 
protein-serine/threonine and tyrosine kinase. Mek-2 mutations can be 
arranged in an allelic series. A probable null mutation eliminated vulval 
induction, and the strongest mutations alter codons conserved in 
most or all protein kinases. The genetic anal, showed that 
mek-2-f unctions downstream of let-60 ras and is reguired for ras-mediated 
signal transduction in vivo. The MEK-2 protein may interact with the 
products of the lin-45 raf and mpk-1 MAP kinase genes, which also mediate 
vulval induction. 
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